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the Shoestring basalt at 3.68 Ma and the Deer Gulch basalt at 3.40 Ma,
although they report that both units occupy the same stratigraphic horizon
in the Glenns Ferry Formation, and chemical compositions of the two units
are very similar (Hart and Brueseke, 1999).

Kurt L. Othberg, Virginia S. Gillerman and John D. Kauffman
2005
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Sl g : amm Q’&t g::s YL HOLOCENE Tshv | Basalt and vent material, basalt of Shoestring Road? (Pliocene)—Basalt and
— Qoab |Qaris; vent-derived scoriaceous and ropy rubble, spatter, and basalt fragments.
. % | Bonneville Flood Deposits ' Basalt is fine grained and glassy in places with abundant plagic.)c.lase Iths
114°52'30 pav¥e - Sl and glomerocrysts up to 1 cm long, and common to abundant olivine grains
my 42°52'30" ol v,” Qabs: and clots 0.5-3 mm in diameter. Some olivine and plagioclase intergrowths.
Qcg Invasive into Glenns Ferry Formation sediments, which are baked for several
Qy | 0.052 Ma’ inches at the basalt-sediment contact. Malde and Powers (1972) considered
L QUATERNARY this a vent for the Shoestring Basalt, but we did not confirm that correlation
440,600 Qnb ( PLEISTOCENE in the field and therefore have mapped it as a separate unit. Its position
'FEET within the Glenns Ferry sediments, however, gives credence to their
interpretation.
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Basalt of Oster Lakes (early Pliocene)—Grainy, fine- to medium-grained but
coarse-textured vesicular basalt. Dark gray to brownish gray or brick
colored with a light purplish hue in places. Abundant plagioclase
phenocrysts as much as 5 mm in length; groundmass is glassy in places.
Unit is subaerial and quite fresh where exposed near the fish hatcheries at
Oster Lakes. Remanent magnetic polarity is normal, as determined in the
field and through laboratory analysis. Field relations suggest it
stratigraphically and probably unconformably overlies the Tvd vent tephras
and the altered basalt flows (Tub), which have reverse polarity where

 TERTIARY analyzed. Source or sources undetermined, but may be to the west or

southwest. Previously mapped as "Banbury Basalt, basalt of upper part" by

Malde and Powers (1972) and Covington and Weaver (1990). A K-Ar age
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sa6mas| Tos determination by Armstrong and others (1975) on this unit is 4.4+0.6 Ma.
2 40Ar°%Ar weighted mean average plateau age, Hart and Brueseke (1999). ’ An 40Ar39Ar weighted mean age of 4.46+0.39 Ma was obtained on our
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Basalt of Elmas Hill(Pliocene to late Miocene)—Medium-grained abundantly

plagioclase-phyric to dense, fine-grained aphyric basalt. Plagioclase-phyric
> basalt is very vesicular with a significant amount of caliche coating or filling
in the vesicles. Some outcrops appear fresh while others are altered or
degraded. Remanent magnetic polarity is reverse as determined in the field
and from laboratory analysis. Named for butte just southwest of the map
area with a survey point "Elmas" noted on the Crows Nest NE 7.5'
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@’ 4 [ ; S ] T.65 INTRODUCTION subchron with an estimated age of 3.11 Ma (Newlleland others, 1979;.Hart
T.7S. and Brueseke, 1999). The age of Tuana Gravel remains poorly constrained,
but Malde (1991) and Othberg (1994) suggest the Tuana Gravel and the

The geologic map of the Hagerman quadrangle identifies both the bedrock

Tenmile Gravel near Boise, apparently graded to the same base level, are

topographic map. In the lower part of Yahoo Creek, Teh forms a gentle dip

TN — <0 18204 1746 and surficial geologic units. It shows the geographic distribution of rock , o ; slope to about Crows Nest Road, where the unit steepens to about 15
A of / types at the surface and in the shallow subsurface. The geologic units in the correlative. A minimum age for Tuana Gravel mapped to the northwest is degrees and dips beneath Glenns Ferry Formation sediments (Tsgf). Two
: AY 2 7 & area control soil development, groundwater movement and recharge, and 1.92 + 0.16 Ma (Malde, 1991). A minimum age for the Ten‘mlle Gravel. 'S flows are present in the gully where the dip steepens. The upper flow is
o L I > . Qlle '3 geotechnical factors important in construction design and waste 1~5_8 * O~O§5 (Othberg, 199.4)- Thgse gravells represent fluvial anc?l glacial dense, fine-grained and aphyric, but the older flow is degraded with sooty
AT VA 5 ! & management. Land uses in the area include irrigated agriculture, rural and regimes dfr':]en by cooéer EI'E,ate IPr; I.ateOPugcene] g;i before Pleistocene weathering anq a more grainy texture. The chgmical compositions of Fhe
TN S RAVNIZ IS WA 0 Es urban residential development, industrial and commercial enterprises, and incision of the western Snake River Plain (Othberg, ) two flows are d'ss'g;"ar(fj |fr;d|cat|ng either chemlcalcha?fges mn theI:ruptlng
] v 2417 >\ Lo 9 ; i i i i i i . . . magma or possi ifferent sources. Textural differences between
?é\cil o/, + | % v ; A 8 gm dalry farm.s W|th confined anlmgl feeding operatlon.s..Part of the Snake River Tsgf | Glenns Ferry Formation (Pliocene)—Poorly consolidated, bedded lake and lagioclase- I?] > azd e exoosron o be due to dietance om the
AN ?,[:3(6; B R EE Plain aquifer discharges as springs that supply Billingsley Creek and the stream deposits. In Hagerman Valley primarily flood plain lithofacies that Eoug;ce orto Ee yarate ert pti\zle evenFt)s from oneyor ore sources
______ 4 P\ av ~ - '\ SINES water in the Hagerman Wlldllfe Manageme‘nt Area. Recent conflicts over include calcareous olive silt, dark clay, sand locally cemented, and fine- P p .
ﬁﬁﬁﬁﬁﬁ EANY v//‘ T LAN AvA g = 3'991 wa;er rlghts,. watgr qﬁantlty ahnd the anJU.Tlctlve th.se of gtrour;fdwtater and the pebble gravel (Malde and Powers, 1962; Malde and Powers, 1972; Malde, Tub | Older basalt flows, undivided (early Pliocene to late Miocene)—Medium- to
) J JE t,:*;jf/ _;; " \ )\ | ':i' _.Is;‘\..‘ T ZL:EI;/EeiICOe ;F;rrl]?:gn tk:zcreali'gis ave and will continue to affect economic 1972; Mc.Donald and others, 1996). The formation includes intercalated but coarse-grained/ gray to sooty brown, dense to altered or weathered basalt
VTR v 2 Y P glon- laterally inextensive beds of tephra and basalt flows (Tsh, for example). flows exposed in the vicinity of Dolman Rapids and Dolman Island south of

Repenning and others (1995) interpret the ages of various localities
included in the Glenns Ferry Formation, and present a paleogeographic
history of Pliocene to early Pleistocene lake and stream deposits in the
western Snake River Plain. The basin-filling contribution of the Glenns Ferry
Formation to the western Snake River Plain's tectonic subsidence is
described by Wood and Clemens (2002). Mammalian fossils in deposits at
the Hagerman Fossil Beds National Monument are Blancan (Pliocene) in
age (Repenning and others, 1995). Hart and Brueseke (1999) corroborate

Hagerman, and at several locations along the Snake River north of
Hagerman. Includes fine-grained sediments either intercalated with or
underlying the basalt near the mouth of Malad River. Source(s) unknown
but may be from the south and southwest. Age is poorly constrained, but
underlies sediment of the Glenns Ferry Formation (7sgf). All flows in this unit
that were analyzed for remanent magnetism have reverse polarity, although
all may not be age-equivalent and not all flows were analyzed. Malde and
Powers (1972) included most of these flows in their "Banbury Basalt, basalt

Earlier geologic mapping by Malde and others (1963), Malde and Powers
(1972), and Covington and Weaver (1990) was reviewed. Field checking of
their maps was combined with new field investigations in 2003-2004 of
both bedrock and surficial geology. Exposures of the geologic units were
examined and selectively sampled. Aerial photographs were studied to aid
450 in identifying boundaries between map units through photogeologic
mapping of landforms. The information depicted at this scale furnishes a
useful overview of the area's geology but is not a substitute for site-specific

evaluations. the Pliocene age with Ar-Ar dates on intercalated basalt flows and ash beds of upper part". Stearns and others (1938) included them in the Banbury
a744 ranging from 3.4 to 3.8 Ma. volcanics.
The Hagerman quadrangle lies near the center of the Snake River Plain, a
(oo 5 large arcuate, lava-filled depression crossing southern Idaho. Pleistocene EOLIAN DEPOSITS

S basalt flows from shield volcanoes to the north and east form the upland
surface east of the Hagerman Valley. One of the Pleistocene basalts

cascaded over the east rim of the Hagerman Valley and spread out across
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Dune sand (Holocene)—Stratified fine sand of stabilized wind dunes. Fills
swales between basalt pressure ridges but sand is generally less than 4 feet

5700,

. ) e Contact: Line showing the approximate boundary between
i i i thick. Agricultural modifications to the land have tended to smooth dune . :
:Ee ro?)r (()jf thefvalley ;nalntlmg oldfr lfo;’a;alt fll?ws.Plljh.otcene seldllinenlts form e hoigo one map unit and another. The location accuracy of an
_ e upland surface and slopes west of the valley. Pleistocene lake clay was phology. approximate contact is more than 80 feet on the
4743 deposited in the valley when basalt flows from McKinney Butte dammed ground
the Snake River 9 miles northwest of Hagerman. Approximately 14,500 MASS MOVEMENT DEPOSITS
[ years ago the Bonneville Flood filled the Hagerman Valley (O'Connor, —
4743 ; i — - - . .
1993) and eroded channels in the lake clay, scoured basalt surfaces, and R ?F7L Talus of Snakg River Canyon walls (Holocene)—Angular pebble-, coblple , and Relict cataracts of Bonneville Flood.
dep()s]ted gra\/el in giant expansion bars. Sometime after the Bonneville boulder-size fragments of basalt that have broken off nearly vertical rock
Flood, at least four Malad-River floods from the Big Wood River scoured walls and accumulated below. Deposits are characterized by a steeply Flow direction of Bonneville Flood.
basalt surfaces, deepened and extended Malad Gorge, and deposited sloping surface that is at or near the angle of repose. Not mapped where thin
talus partially covers older units. : : : :
boulder gravel. P Y Location of evidence for maximum stage of Bonneville
v . . . . . L i !
>Qisa’| Deposits of active landslides (Holocene)—Primarily unsorted and unstratified Flood. Numbered location reported by O'Connor
B T — . DESCRIPTION OF MAP UNITS e siltand clay in slumps, slides, and debris flows that originate in Glenns Ferry (1993).
o o T 3 a Formation, Yahoo Clay, or in older landslide deposits. On west side of Snake Approximate extent of Bonneville Flood at maximum
N 5 AN ) O N ARTIFICIAL DEPOSITS River new landslides have activated or old landslides have reactivated since stage.
. R X ~ . . . - .
) + gl : ] . h B 1979. The recent activity correlates with irrigated farming on the upland
> + + + BMyHagerman+ 700+ +_ SOUTH 0 P P 3094} - £ m Made ground (Holocene)—Artificial fills composed of excavated, transported, west of bluffs of the Snake River valley (Hagerman Fossil Beds National
‘a‘ Storage, LY 9 and emplaced construction materials typically derived locally. Primarily Monument, 2004). Aerial photographs flown in 1998 and 2004 were used Flow direction of Big Wood River flood.
H @ M N . . . .
g Binsel 2 2 areas modified for fish ponds. to identify and map active landslides. Flood scoured basalt surface (see Qabs and Qams).
3445 . . . e
ALLUVIAL AND LACUSTRINE DEPOSITS ;49{5 3 Landsllde.deposns -(Holocene and Plelstogene)—Unsorted and unstratified Gravel pit that exposes a map unit
< deposits comprised of fragments of sediments to broken clasts of basalt = — —
. Qam | Alluvium of mainstreams (Holocene)—Channel and flood-plain deposits of the depending on location. The walls of Malad Gorge are formed of a complex 8 iy Sample site for chemical analysis.*
a . : Snake and Malad rivers. Stratified silt, sand, and gravel of channel bars, of slumps composed of large basalt blocks and jumbled, angular cobbles i
4741 R ] B PR 53 i et ety NOL) islands, and shorelines. Typically 1-10 feet thick. and boulders of basalt. West of the Snake River, slumps, slides, and debris o Sample site for paleomagnetic analysis.*
* _;_52_ T +/*_:~+: P ﬁﬂ GcSaniansanasiiolents flows originating in the Glenns Ferry Formation are composed of unsorted =
SR 8405005005 00a 000 000 00609503608 : H o Alai : L . R — ; i i *
PRI T DRI (¢l R » | Qoam | Older alluvium of mainstreams (Holocene)—Channel and flood-plain deposits and unstratified silt and clay. In the Snake River canyon north of Hagerman Sample site for chemical and paleomagnetic analyses.
L O N T 4 AR R R NS 741 of the Snake River that form fill terraces 10-50 feet above reservoir level. slumps and slides have displaced Yahoo Clay and basalt of McKinney Butte
+ +[q4 + + + Jr O O R S S ST SIS . . . . . i oo . R 0
Py I+ L2 R B R R Primarily beds of sand and pebble gravel overlain by bedded to massive silt The oldest landslides may have initiated during or just after the Bonneville
Deleces AN and sand. Grades and interfingers laterally into colluvium and alluvial-fan . iti i i . :
& 8 x 25 . . 8 4 : Flood; others are probably Holocene. In addition to the landslide deposit, Landslide scarp and headwall: ticks show top of scarp.
1 £/] PR agsaecdboobooiocciomdocasiotaosdetansao et deposits along valley sides. The Buckeye Ranch terrace west of Hagerman is the unit includes the landslide scarp and the headwall (steep area adjacent
Qabyl U i SEEERBIEL anomalously high at 2,850 feet elevation, about 50 feet above the reservoir. to and below the landslide scarp) from which material broke away (see “Data available at Idaho Geological Survey, igs@uidah.edu
IS % 2o 08 D SR RS D The aggradation may represent response to a higher base-level caused by Symbols).
‘1‘/ 8 / N G 00 B B R Ry W7 o landslides downstream.
. o0 o S B BT S TR PSS e | I 1 29 B s
a7y | R 2 ARl ksssasies g0 Alluvial-fan deposits (Holocene)—Stratified silt, sand, and minor gravel that BASALT UNITS
! : ok e ool form alluvial fans at the base of steep canyon slopes. Fans modify landslide In the northeast part of the quadrangle Pleistocene basalt flows form the
== R s ) geFOS'tSFm”thS Snak”e R}for ca(;lyon .\zvest of Hagder.mtan.tNtc.)frth c.)IhLo;/(\j/er capping units along the east bluff of the Snake River canyon. They also REFERENCES
pu RS TR RS almon Falls Dam alluvial-fan deposits merge and interstratify with older ;
~\ 29 odoroSaSrosad ot . . p 8 Y occur as intracanyon flows on the valley floor west and north of Hagerman.
) > | RO TG mainstream alluvium (Qoam). Thickness probably 5-30 feet. Isolated erosional remnants of these basalts occur west of the Snake River.
8 o0 B S o PR TN P ST IRY . : .
,ff\} h Farms Zressseson | RRERD 5 O SRR R, Q Alluvium of side streams (Holocene)—Channel and flood-plain deposits of These lava flows were extruded from several shield volcanoes to the east Armstrong, R.L., W.P. Leeman, and H.E. Malde, 1975, K-Ar dating, Quaternary
47'30" P < [ R G 5 X ogopgeosaosfocaoddoses 4730 as p p ool : and Neogene volcanic rocks of the Snake River Plain, Idaho: American
- — R oo Rcessoa) R R SRR I h k Billinesl k and mi ibutari h ke Ri and north. Nearly all of the basalt is slightly to very vesicular and most of the ’
" oo ferscescosatde ofhodensaose o3dbadedeb 2808 ORI GO & Yahoo Creek, Billingsley Creek, and minor tributaries to the Snake River. - : - - - - ; -
. 25 P 3 e R D A R SR T SR O SSRGS KIGRIG 00 i Iso dik d d h Journal of Science, v.275,p.225-251.
BRI WPt R Y ORI )RR (5 BTSSR B B R OB . il ified sil d d mi [ units are also diktytaxitic to some degree (i.e., containing voids wit g 4 ’ . .
. SSaacsiocsakacchottit) D7) R N ARRECC K BIEORAR PEBSSIaNEa0.y o Bl oot b ftii st o M 5 Primarily stratified silt, sand, and minor gravel. di | its with a fi ined d | Covington, H.R. and J.N. Weaver, 1990, Geologic map and profiles of the north
g\’\\\_\\q)s 3 BRI L) o oRah MR oo ol retupt dboollod folanakiotScios ol oo ongooooo%%gﬂ 2h o0 350133,03 o3 protruding crystals). Even units with a fine-grained groundmass commonly wall %th Snake River can 4 N Blli H rman. and Tuttl dranel
B0 IR, PR NN R L I S e AR X g Qoas | Older alluvium of side streams (Holocene)—Channel, flood-plain, and have a coarse, grainy texture. Older basalt flows are exposed at several : daho US Ga Ie ! el ga yo " Ssi | age Ia »and tu eg““_‘ f‘;w 8 eT'
~ 00005,065.000.000 0g6 0k 003000 000 000X ) SN L0000 0P 000.000,000 008160 009,005,063 00 b8d 000060060008 008 050 000 005.008009 005,060P00 0P CoWCo 0o g . . . . . . . . : .S. -
Ba SEmSlee Gl e B SR L e s el G W SRe s R . E alluvial-fan deposits of ancestral Yahoo Creek and minor tributaries to the locations along the Snake River and on the slopes west of the river o o oBite) survey Miscellaneous fvestigations series Map
— ERRPRIe Rt RO S PR A0 SRR SRR AR BRI Y | R o - g Snake River. Primarily stratified silt, sand, and minor pebble gravel. Gravel intercalated with sediments of the Glenns Ferry Formation. These older units i h /an el oA hronol s \can s
N o o e T i 7 A D D o D R R D D A SRt Dt R IR R X R o ; (Eg clast lithologies suggest reworking of eroded Tuana Gravel (9. Includes are generally grainy textured, less vesicular, and commonly altered. These Esselr(,jR;]c a{\rj P, ,\24005/ é‘r/ ﬁr 8eolc r'on(|)|§gy resztl-s Lom Vo C";‘”'C rOiRS rom
< 0 fis MISRRR ARt SRR R R R s R PR R BRI ooxrt SR E . 3 debris-flow deposits on steep, alluvial fan slopes west of the Snake River. characteristics cause the basalt to weather into fine granular detritus. ) aN &'G ;LWIR jg'ﬁ o eochronological Research Laboratory Internal Report
3 = B A, N A R A A AR + C05005¢ X RN o : 1K= ,10p.
B S O S B A | P S S R S S B oo, = . . . . . . . . . . . . .
> ORI IR (io:gzo:gzc:gzo:gio:gg}%Egot%%o;g%o:go Ssarootlotobeoodobenaraso) uoog%z,:gza:gio:zio:g%o:gza:gzooo"'+ : ose A % S'% Qoab | Older alluvium of B|g Wood River (Holocene or Pleistocene)—Cobble and Qmk Basalt of McKmney Butte (Plelstocene)—Flne-gralned basalt with very Hart, W.K. and M.E. Brueseke, 1999, Ana|y5|s and datlng of volcanic horizons
BM3475 = | R R R o, TR e 2 S | ks o ;'?E boulder gravel deposited by high-energy floods of the Big Wood River abundant plagioclase phenocrysts as crisscrossed interlocking crystals up to from Hagerman Fossil Beds National Monument and a revised interpretation
A 2 3 Z;: e ot S B o A (Malad River). Gravel forms four terraces (Qoab! - Qoab?) that are 10 feet, 1 cm in length, or as glomerocrysts commonly with olivine grains and clots. of eastern Glenns Ferry Formation chronostratigraphy: A report of work
\\ L e R R R ‘ 5 25 feet, 50 feet, and 100 feet, respectively, above the present river level. Voids are common among the interlocking crystals. The abundance of accomplished and scientific results, order no. 1443-PX9608-97-003, 37
| }7‘ R R i i —— phenocrysts and the voids gives the rock a coarse-textured appearance. pages.
\ J o dﬁg% t Qarhs | Scoured flood pathways of side streams (Holocene or Pleistocene)—Surface of Remanent magnetic polarity is normal (Malde, 1971). Source is McKinney Hagerman Fossil Beds National Monument, 2004, Nature &
3] @Ran N S i D R tEoEs basalt scoured by one or more Malad-River overland floods from the Big Butte located 15 miles north of Hagerman. Named McKinney Basalt by Science—Environmental Factors: National Park Service Hagerman Fossil
3 ] : SRRSO ! Wood River that augmented headward erosion of Malad Gorge. Common Stearns and others (1938); name retained by Malde (1971), Malde and Beds National MonumentWeb site, <http://www.nps.gov/hafo/pphtmi/env
8, R small scour marks on basalt surfaces are aligned with the direction of water Powers (1972) and Covington and Weaver (1990). Tauxe and others (2004) ironmentalfactors.html>.
2738 flow. Surface is mantled with thin and discontinuous sand and gravel report an 40Ar/39Ar weighted mean plateau age of 0.052 Ma (their sample Johnson, M.E., 2002, Soil survey of Wood River area, Idaho, Gooding County and
deposits. sr16, McKinney Basalt). Forms a thin capping unit north of Malad Gorge. parts of Blaine, Lincoln, and Minidoka counties: U.S. Department of
Bonneville Flood Deposits Eolian sand (Qed) partly buries and smooths the unit's surface in the Agriculture, Natural Resources Conservation Service, 797 p., online at
p Hagerman quadrangle, but the sand diminishes 3 miles to the north where http://www.or.nrcs.usda.gov/soil/mo/mo_reports_id.htm.
355850550 . . . . . ' H . . . .. .
RO ' Qabg: sand and gravel in giant flood bars (Pleistocene)—Stratified deposits of the basalt's surface is charac.terlzed by youthful. flow features such as la\{a Malde, AH.E., 1971, Hlstpry of Snake River canyon m.dlcat‘ed by rev!sed
B R - boulders, cobbles, and pebbles of basalt in a matrix of coarse sand. Forms channels, tubes, collapse pits, and pressure ridges. Surface drainage is strat!graphy of Snake Rlvergroup near Hagerman and King H|ll,.ldaho witha
; streamlined giant expansion bars with large-scale crossbeds. Deposited undeveloped. ISDeCF'On Onl FE)aleomaanetlsm by Allan Cox: U.S. Geological Survey
i ; i imi rofessional Paper 644-F, 21 p.
- during highest-energy, maximum stage of flood. Similar to Me'lon Gravel Basalt of Notch Butte (Pleistocene)—Fine-grained, dark gray to black basalt Malde, H.E., 1972 IoStrati ra, h gf the Glenns Ferry Formation from Hammett to
(Malde and Powers, 1962; Malde and others, 1963; and Covington and with common to abundant olivine phenacrvsts and clots 0.5 to 1.5 mm in , M.E., ’ graphy ot yi
T.78. p T.7S. Weaver, 1991), but restricted to Bonneville Flood constructional forms and . ; P Y : ' Hagerman, Idaho: U.S. Geological Survey Bulletin 1331-D, 19p.
TS deposits diameter. Locally contains a few small plagioclase phenocrysts up to about Malde, H.E., 1982, TheYahoo Clay, a lacustrine unitimpounded by the McKinney
o RE03508508 4T7‘37800§r{1,N, . 1 mm in length, or scarce to rare glomerocrysts of’plaglocvlaselz and olivine basalt in the Snake River Canyon near Bliss, Idaho, in Bill Bonnichsen and
Qabgl Sand and gravel in eddy deposits and lower-energy bars up to about 5 mm in diameter. Remanent magnetic PQla“tY 1S nqrmal, as R.M. Breckenridge, eds., Cenozoic Geology of Idaho: Idaho Bureau of Mines
(Pleistocene)—Stratified coarse sand to sandy pebble-cobble gravel determined in the field and through laboratory analysis. Source is Notch and Geology Bulletin 26, p.617-628.
deposited in eddies, side-channel positions, and lower-energy, waning- Butte located 25 miles east of Hagerman. ngeral fingers of lava cascaded Malde, H.E., 1991, Quaternary geology and structural history of the Snake River
stage flood channels. into the ancestral Snake River valley. Bonneville-Flood scoured remnants of Plain, Idaho and Oregon, in R.B. Morrison, ed., Quaternary Nonglacial
o ) ‘ the basalt are found west of Hagerman and at Lower Sglmon Falls dam north Geology—Conterminous U.S.: Geological Society of America Decade of
| Qhps | Scabland of flood pathways (Pleistocene)—Flood-scoured surface with of Hagerman. These areas were mapped as Sand Springs Basalt by Stearns North American Geology, v.K-2, p.251-281.
—_— H H . ) .
_ variable amounts Qf flood deposits. In the Hagerman Valley sedimentary and.others (1938), Malde and others (1953), M‘alde and Powers (1972), f’ind Malde, H.E., and H.A. Powers, 1962, Upper Cenozoic stratigraphy of western
200 000 s cover has been strlpped. and basalt §urfaces have been plucked, gouged, Covington and Weaver (1.990), who identified the source as a shle!d Snake River Plain, Idaho: Geological Society of America Bulletin, v. 73, p.
— o and smoothed. On sedimentary units such as Yahoo Clay, flood waters volcano northeast of Twin Falls. However, based on paleomagnetic 1197-1220.
S . _ . . . . _ .
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the lake is compelling and his stratigraphic evidence was confirmed by our
field mapping. East and south of Hagerman, Malde and Powers (1972) and
Covington and Weaver (1990) show the Yahoo Clay buried by Crowsnest
Gravel except where dissected. However, our field mapping and the soil
survey by Johnson (2002) suggest the Yahoo Clay is the significant mappable
unit at the land surface. Yahoo Clay was scoured by the maximum stage of
the Bonneville Flood. Flood features include streamlined topography and a
relict cataract and plunge pool one-half mile east of Hagerman.

Tuana Gravel (Pliocene)—Well-bedded and sorted pebble and cobble gravel
interbedded with layers of sand, silt, and clay. Gravel clasts are well
rounded and commonly disc-shaped. Imbrication of clasts is common.
Gravel-clast lithologies and imbrication directions suggest the gravel was
deposited by an ancestral Salmon Falls Creek that prograded braided-
stream deposits across a high, nearly flat plain formed on the Glenns Ferry
Formation. Original extent unknown owing to erosion. Highest erosion
remnants are mantled by 10-25 feet of loess with several buried soils. A
thick duripan just above the gravel often forms an erosion-resistant cap
"rock". It is locally so well cemented that it may rank as a calcrete. Late
Pleistocene loess with a weakly developed soil commonly mantles gently
sloping surfaces of irrigated farmland. Named by Malde and Powers (1962).
Sadler and Link (1996) describe lithofacies and interpret provenance,
paleocurrents, and age of the Tuana Gravel, which largely corroborate the
descriptions of Malde and Powers (1962). The Tuana Gravel overlies Glenns
Ferry Formation at the Hagerman Fossil Beds National Monument where the
upper Glenns Ferry Formation records the base of the Kaena reverse polarity

Basalt of Madson Spring (Pleistocene)—Fine- to medium-grained, dark gray
basalt with very abundant olivine grains and clots up to 4 mm in diameter.
Exposed at one location west of the Snake River near the north edge of the
quadrangle where it occurs as an erosional remnant resting on Glenns Ferry
sediments. Equivalent to the Madson Basalt of Malde and Powers (1972).
Remanent magnetic polarity is normal, as determined in the field and
through laboratory analysis. Tauxe and others (2004) report an 40Ar/39Ar
weighted mean plateau age of 0.404 Ma for this unit (their sample sr12,
Madson Basalt). Source undetermined, but Malde (1971) suggests the
source was likely to the east. It may represent early eruptions from Gooding
Butte.

Basalt of Shoestring Road (Pliocene)—Basalt of Shoestring Road
(Pliocene)—Medium-grained, gray to sooty brown basalt with common to
abundant plagioclase laths as long as 1 cm and weathered olivine crystals.
Remanent magnetic polarity is reverse, as determined in the field and as
reported by Neville and others (1979). Forms a thin layer 30-50 feet thick
within the Glenns Ferry sediments on the west side of the Snake River that
extends northward from the Hagerman Horse Quarry (McDonald and
others, 1996; Hart and Brueseke, 1999). Locally, the basalt flow thins,
pinches out, or is replaced by layered volcaniclastic deposits. A thicker
sequence of basalt is exposed in the northwest part of the quadrangle.
Source may be vent of Tshv unit, or may be from an unidentified source to
the north. Equivalent to the Shoestring Basalt of Malde and Powers (1972).
May include the Deer Gulch basalt of Hart and Brueseke (1999) who dated
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